Abstract. Macroscopic hysteresis and local Barkhausen noise techniques were used for the comprehensive magnetic investigation of structural low-carbon steel subjected to uniaxial plastic tension. Scattering of the measured magnetic parameters was substantial within the Lüders band region with stabilization at higher strains. Compressive residual stresses in the deformation direction formed a hard magnetization axis with intriguing two-phase remagnetization. The magnetic parameters had highest sensitivity to strain in this direction. They changed as cos 2 with rotation to the perpendicular easy magnetization axis, where the magnetic sensitivity was lowest. The relation between the deformed steel microstructure (dislocation and residual stress patterns) and the obtained magnetic behaviour is interpreted. Applicability of the examined techniques for the non-destructive characterization of steel degradation is discussed.
Experimental details

31
Measurements were made for a low-carbon steel SS400 (0.1-0.12% C, 0.58% Mn, 32 0.21% Si, max. 0.013% P, max. 0.014% S) used for large-diameter pipelines in Japanese conditions. The stress-strain curves were typical for iron-based low-carbon steel with a 47 wide region of plastic instability (hereafter the Lüders band region) from 0. at the center of the yoke-free sample side, exactly where the strain gauges were mounted.
77
The magnetic responses were studied in great detail; various magnetic parameters were 78 evaluated against the directly measured field, residual strain and magnetization angle. 
Results
80
Similar results were obtained for the two sample series, the only difference being that non-deformed and the 0.037% deformed samples, the freer cos 2 (φ + φ 0 ) fitting is used. 
Discussion
148
The ferromagnetic materials manifest an interesting and versatile magnetic response 
195
Another special problem is the magnetic response in the Lüders band region, which
196
has also been little studied [9, 11, 19] . In this region of plastic instability two dislocation 
